. SEM images of (a) ITO, electron transfer layer derived from (b) 0.5 M sol and (c) 1 M sol ZnO.
. SEM images of (a) ITO, electron transfer layer derived from (b) 0.5 M sol and (c) 1 M sol ZnO.
A homogenous ZnO electron transfer layer is observed from Figure S1b , which indicates that the precursor concentration of 0.5M is high enough to well cover the ITO surface. S2 Figure S2 . J-V characteristics of the solar cells based on P3HT:PCBM blend film active layers with different annealing processes, in AM 1.5G 100mW cm -2 illumination. Table S1 shows the performance details (Voc, Jsc, FF and PCE) of the devices based on P3HT:PCBM (weight ratio 1:0.8) blended films as active layer with different nitrogen protection process. With the nitrogen protection and vacuum pre-annealing, a PCE of 2.18 % with a Voc of 0.59 V, a Jsc of 8.67 mA cm -2 , and a FF of 42.66 % is obtained from the P3HT:PCBM-based solar cell, and they are obviously higher than those of the other three control groups, which indicates that nitrogen protection during the dissolution of the active layer material (P3HT:PCBM) in dichlorobenzene and annealing in a vacuum oven are necessary for obtaining solar cells with good performance, as well as the protection procedure can effectively protect the active layer material from oxygen. S3 For further optimizing the performance of solar cells, two different annealing processes were selected to study the effect on cell performance. Figure S2 shows the J-V characteristics of the photovoltaic devices based on P3HT:PCBM active layers with different annealing processes. The cell performance details (Voc, Jsc, FF and PCE) of the devices based on P3HT:PCBM blends with different annealing processes were summarized as shown in Table S2 . A PCE of 2.96 % with a Voc of 0.59 V, a Jsc of 9.51 mA cm -2 and a FF of 52.50 % was obtained when post-annealing process was used for solar cell fabricating. This performance is much better than the solar cell fabricated with the pre-annealing process, which indicates that the post-annealing process is more suitable for obtaining excellent performance solar cell in the air. So the post-annealing process was selected to minimize the effect of water oxygen on device performance. S4 Figure S3 . CV curve of GQDs on platinum electrode.
S5
Table S1 Performance details (Voc, Jsc, FF and PCE) of the solar cells based on P3HT:PCBM blended film active layers with different nitrogen protection process, in AM1.5G 100 mW cm -2 illumination.
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